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Abstract. The systematic diversity within the es¬ 
parto grass has produced controversy since the first 
eenturv AD regarding the varying quality ol this known as Spanish, while the cheaper African grade is 

natural product as text de material. Investigated herein called Tripoli, referring to the capital city of Libya 

oherts & Etherington, 1994). Thus, Spanish Stipa 



jest. mam source 


ol 


is Stipa subg. Macrochloa (Kunth) Barrena, I). Rivera, 

Alcf iraz & Obon. Two species, Slip a anliatlantim and tenacissima constitutes 
S. ienacissima . as well as two subspecies within S. esparlo fiber. The generic name Stipa was coined by 

tenacissima are recognized. Stipa krai if n is newly Linnaeus and w r as assumed to come from Latin stuppa 


svnonymized with S. tenacissima subsp. gahesensis. A 



m), from the Greek stuppcion or stnppe (coarse libei 


dichotomous key is presented for identification of the of (lax or hemp, tow, oakum), perhaps alluding to 


laxa 


plnmo: 


)se awns 



(r 



i + 


tv 



Kksumkin. La diversidad sislematica <lei esparto ha 
dado lugar a diversas conlroversias sobre la diferente 
ealidad como material textil de este prod tie to natural, 
desde el siglo 1 AD. Se mvestiga el genero Stipa 
suhgenero Macrochloa (Kunth) Barrena. I). Rivera. 
Alearaz & 


oreseencrs or. most 


H! 

it i n 



. Se recoil ocen 2 espeeies, Slip a 

antiatlantica v S. tenacissima , asi como dos sub- 

*■’ 

*o de S. tenacissima. Se incluve l 


likely, to the fiber obtained from esparto grass 
stuppa produced estopa in Spanish, etoupe in French, 
and stupe in English] (fowler et ah. 1990; Gaffiot, 
1984; Hitchcock. 1925: Liddell & Scott. 1000. Rivera 
& Obdn, 1991; Watson & Dallwitz. 2003). 

Inti Txluced in England m 1850 L>\ T. Rout ledge, 
esparto fiber was used extensively in Great Britain. 




species 

krai if U nuevamente en sinonimia eon S. tenacissima 
subsp. gahesensis. Se presenta nna clave dieotomica 
para la identificacion de los laxones. 


but 


was s< 



em 



ed in the United States. 


principally due to the cost ol transporting the grass 


or pulp made from it. In England, it is employed in the 
production of better grades of 



cii/er. The 
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oaceae. 



)G tenacissima. 


presence of esparto filler in paper is determine d )>\ 
an iodine-zinc chloride lest, which stains deep violet, 

or by boiling the specimen in a 1% solution of aniline 

sulfate, which turns the paper pink in the presence of 


Pliny (Rackham, 1971) wrote in his Natural History die grass (Roberts & Etheringlon. 1994) 


(first century AD) about esparto grass (also called alfa 


Stipa tenacissima Iwhich traditionalIv belongs 


grass, half a grass, and Spanish grass) as a valuable within the genus Stipa L.. lias an Iberian—North 
product of the southeastern Iberian Peninsula, which African distribution, growing in semi-arid and dry 


was exclusive to this part of the Mediterranean climates, extending to the Balearic Islands. In lh<- 
Re gion. Pliny also slated that a smaller and unprofit- 



ian Peninsula, the taxon occurs in tin 


■ cc 


n Ira I 


able type occurred in Africa. Esparto became at that eastern, and southeastern regions, although popula¬ 


ting a strategic good because its fibei vs are extremely 
resistant to rotting in sea water. Therefore, esparto 


tions also occur scattered along the Algarve region i 

Portugal. It has been reported from Ibiza and Menorca 


ropes and cordage are excellent for maritime vessels, in the Balearic Islands (Pereira. 1974: Vazquez & 



a 5. tenacissima 


and they constituted an invaluable product for Devesa, 1996). In northern 
commercial and military Heels. The most suitable extends from southwestern Morocco to khoms in 


esparto 



s were confined to a 30 X 100 square- western Libya; its southern distributional limit is tin 
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were also made in the field. Anatomical studies followed populations from the southern High Atlas, Anti-Allas, 
the approach ol Kenvoize (1985), considering especially Mogador, and Agadir in Morocco. The presence of 
leaf vasculature ol the subsidiary bundles below scattered Iriehomes on the palea (Fig. 1c) charac- 




s in transverse hi; 



sections. 


r 11 



measurements and states observed in each sheet were 

analyzed using the package Svnlax 5. i (Podani, 1994). 


Results and Discussion 

Diagnostic' characters are summarized in Tables 1 
and 2. During our study, taxonomic characters and/or 
new character-stales were confirmed or discovered. 
For example, il was observed that in the character 
conforming to the indument of the palea there is 
a continuous gradient from glabrous to pubescent 
( Table 2). The presence of long Iriehomes on and 
between the ad axial ribs constitutes die most 
consistent character, although individuals lacking 


trichomes also appear, even within the same popula¬ 
tion, and some displayed only scattered Iriehomes 


near the 
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is* 1) 



t r 


haraclers 


ie of glume apex {entire vs. hi I id), do not 
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guish Stipa subg. Maerochloa from subgenus Jarara 
and sections of Stipa subg. Stipa. It should be noted 
that Stipa sect. Giganteae comprises the remaining 
species of two included by Kunth 
Maerochloa: Stipa gigantea Link (in J. But, (Schrader) 



in genus 
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area aria (B micro) 


2: 313. I 

Kunth]. 

The membranous ligule being replaced with 
trichomes is the most distinctive character lor Stipa 
subg. Maerochloa. Geniculate awns with plumose 
columns, anthers with long lax Iriehomes (shared only 
with Stipa sect. Giganteae)* and leaves with subsidiary 
vascular bundles are further characters relevant lor 
this group (Table 1). 


The variability wilhin submenus Maerochloa i 


s we 


((.escribed with I wo characters: the indument ol the 
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ond 
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group 


S. tenacissima 


sp. gahesensis^ whereas the leaf sheath is glabrous. 
'Phis was found in populations from eastern Algeria, 



most ol Tunisia, and western Libya (Fig. 2), as vv 
one specimen from Benisicar, Morocco. The third 
specimen group comprises the type material ol S. 
tenacissima , from the outskirts of Madrid, Spain, and 
similar populations (Fig. 2) with both the palea and 
leaf sheath glabrous (Fig. Id, f). The populations ol 
Algarve, Portugal, and the Balearic Islands seem to 
represent an intermediate variant of the second group 
above, with a lew scattered Iriehomes near the tip of 
the palea (Fig. Ie). 

Therefore, il is necessary 


subg. Maerochloa c 
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Stipa 
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groups. Each one of these occurs in a well-delined 

distribution area (Fig. 2) and displays a number of 

constant characteristics. The overall variability is 
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relatively small, and the characters involved mainly 

■ H. 

pertain to the type of indument. We recognize two 
groups as clearly distinct at the species level; within 
one ol these we 


recognize two distinct groups at 
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hv authors such as Baffaelli and Riceeri (1989) for S. 


kra l if! i , S. ga be sens is. 
discarded. 
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be 


Stipa antiatlantica is endemic' to southern Morocco 
(Fig. 2). Within S. tenacissima, the typical subspecies 
has the largest extent, covering most of the species' 
area (Fig. 2), Most ol the populations of S. tenacissima 

have been established under 
cultivation, especially in the eastern Iberian Benin* 
a. The second subspecies, S. tenacissima 
mibesensis , is confined to the eastern 







range of the 


subgen us. 


spec ies’ distribution (Fig. 2). The entire 
Stipa subg. Maerochloa is endemic to the western 
Mediterranean region (Fig. 2). 


Taxonomic Treatment 


palea apex and the indument of the upper third of the Sti| ►a L. subgen. Maerochloa (Kunth) Barrena, I) 


leal sheath. Other useful characters to mention arc the 
leal type, awn length, length of the column of the awn. 


Ri 


uvera. 


Al 


earaz 


: & 



comb, et sU 



as we 



the 


eng 


tli of the seta ol the awn 


*_r* 

respectively (Table 2). The remaining characters have 
lesser relevance to the taxonomy of the group. 

The first specimen group of esparto grass. Stipa 
antiatlantica , is characterized by the pubescence on 
the upper third of the leaf sheaths (Fig. la), a character 
that is unique within Stipa subg. Maerochloa (Table 2). 
as well as the palea covered throughout with long 
trichomes (Fig. lb). This group was found in 


Basionym: Maerochloa Kunth, Revis. Gram. 1: 

* 

58. 1829. Lasuigrostis sect. Macruch Ioa (Kunth) 
Triiiins & Rupreefet, Spec. Gram. Stirp. 1: 94. 
1842. Stipa sect. Maerochloa (Kunth) [Sleudel 


ex 


Pfeiffer. Nomencl ator Botanicus 


132. 


1873-1874. 



Stem ie 



(unrankec 1 1 Maerochloa 

. Glum. 1: 132, 1854.1 


TYPE: [Spain] maerochloa tenacissima (Feeding 
ex L.) Kunth. leelolvpe, designated by Flitch- 

cock, C out rib. U.S. Nat. Fieri). 24(7): 216. 1925. 
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Tablf 2. Morphological comparison ol characters and character-states for 
sli I )£r. Macrochloa. 



e s 


prries and subspecies within Stipa 


Characters 

Stipa antiatlantica 

S. termcisdma subsp. 

Icnarissima 

S. tenarissima sulisp. 

gabesensis 

Culm length (cm) 

20—155 

20-180 

45—135 

Length of ihe upper glume (mm) 

22-26 

21 -25 

23-26 

Length of the lower glume I mm) 

25-29 

24-5() 

25-29 

Length of the lemma (mm) 

8.0-9.2 

9.2-10.3 

CO 

fl 

00 

cd 

Length of the apical lobes of the 

1.0-2.4 

1.6-2.2 

1.6-2.2 

lemma (mm) 

Length ol the palea (mm) 

7.5-9.0 

8.5-9,1 

7.5—8.3 

IMMigth of the awn (mm) 

55-59 

47-57 

58-73 

Length of the column ol ihe awn 

14-15 

14-17 

19-24 

(min) 

Length ol ihe seta ol the awn (mm) 

41-16 

33—4-() 

39-50 

Imlnment ol the U[>per third of the 

pubescent 

glabrous 

glabrous 

leal sheath 

Type of leaves 

not bent (strict) 

oent or not 

not bent (strict) 

Type of inllnresreit.ee 

broadly lanceolate 

irnadh lanceolate 
■ 

to spindle shaped 

oroadly lanceolate 

w 

Imlnment ol the apex ol the palea 

pubescent 

glabrous 

puheseeitl 

Rous of trichomes on ahaxial ribs 

present 

lacking 

i 

present 

of the palea 

Trichomes- between ahaxial ribs of 

present 

lacking 

present 

the palea 


Note: Values wer<* assembled from one data matrix of 40 seleeted specimens X 18 characters and from the type co 


ee 


m 


study. Some of the speeiniens used are: Sli pa anliallanf ica (Charpin, Fdcz. Casas, Jac/picnnmd Jcanmonod MAR 2t5 (G. 
MA), Podlcch 12788 ((d). P. 1 ft J. Davis s.n. (BM)), S. tenarissima subsp. tenacissima {Loejling s.n. (LINN). Rivera s.n. (MAH- 
Gurcict s.n. (MLB), Navarro <V Sanchez s.n. ( M A L )). S. Icnarissima suhsf ^gabesensis {Dans 49705 (RNC), Davis 4979/ (K N G)). 


Perennial, densely eaespitose; culms 20—180 can 
high, herbaceous, unhranehed above, 2- to 4-noded; 




culm nodes v 



linked and pubescent; culm 


e, subtending I he palea, not saccate 
a crown, dee id cell v firmer I ban the glumes, usually 

jk 1 tir 

2-l< 



KM 


1, 



internodes solid; voting shoots inlravaginal. Leaves cent (the trichomes usin 
mostly basal, auriculale; sheaths glabrous or 


>es (0.8) 1.6—2.4(8.5) min; lemmas pubes- 

ascending, diffuse or in 




ceil I; ligule replaced by a pair of trichome tnl t s. 2— 
4 cm long on the basal leaves, 1—2 cm long on the 
upper leaves; leal blade linear, narrow, strict, or bent. 


e 




glabrous ant 




s- 


longitudinal ranks), terete 1 and non-earinate, having 
the margins lying flat on the palea, 3- to 5-nerved: 
awns I. from a sinus, geniculate, long plumose, much 
longer than the body of the lemma, 

7.3(8.8) cm, entered 



I >\ 


sever 


al 


veins arising from 


cent, (0.4) 1.0—1.5(2.4) mm wide. Plants bisexual, with 



e lemma, persistent 



tisua lly joint ed at the base); 


bisexual spikelets; with 



florets. In- awn bases twisted: awn column with patent trichomes 



• en e e 


contracted, paniculate, lanceolate or and the seta with short adpressed trichomes: palea 

subequal and slightly shorter than the lemma, tight I \ 


spindle shaped, 30—40 cm long, not 



oiis, w 


ilh 


enclosed bv the lemma, entire or slightly cleit. 


10 to 30 branchiels and 30 to 80 spikelets. spatheate; 
spikelet-hearing axes persistent, pubescent, with 1 to awnless, without apical setae: thinner than the lemma, 
7 spikelets each. Spikelets not sceund, pedicellate; not indurate, 2-nerved, free, palea 


£ 



s. or 


bisexual spikelets disarticulating above 



glumes; 


s 


pikelet 


s w 



hermaphrodite florets only, without 


unevenly pubescent, (7.0)7.5-9.5(12.7) mm; lodicules 
3, free, membranous, the anterior usually somewhat 


proximal incomplete florets. Hermaphrodite florets I. 



rent, generally larger, (0.7)1.8—27 



Pubescent callus present. 



e <*;■ 



s trichomes white; stamens 3, anthers 5 



p * 


mm long, peine 



mm long; 


() v a i *v 


callus (1.5) 1.8-2.1 (2.9) mm long, pointed. Glumes 


tr 

'n 


labrous; styles free to their bases; stigmas 2, while. 


two, subequal; upper glume (18)21-26(31) mm and Chasmogamous. Garyopsis free from both lemma and 
lower glume (20)24-30(89) mm; long relative to the palea, 4-18 mm long, linear, or fusiform, not grooved. 


o 

long; 


acuminate 


compressed laterally: hi him long-linear. Seedling with 


adj acenl lemmas, pointed, with 
apices, glabrous, entire, with pubescent veins: lower either a short or long mesocotyl; first seedling leaf 

glume 3(to 5)-nerved: upper glume (3- to)5-nerved. with a well-developed lamina, this lamina narrow. 

Lemmas lanceolate, (7. 



Q " 
O* i 



. * 



(3- to)5-nerved. 

3.2) mm. convo- erect. 3- to 5-veined. 




































10 


Novon 







1 cm 



Ki 

of III 


an IV 


{ " 


l 


a. Siipn anfmt lanfH o. I ’ill x'sconce mi the upper third o( (lit* leal sheaths. — 

i< a mines. —c. N. Itmaassinm suhsp. gahrsrnsis . Puhrsei 

> 



a ann pimesecni palca with loim 


b. S. anfiaflanfira. buhosee 

I iack < >f I 


KICK 


c nimiii 


ami pimoscein palca w till sratleiv< 
iflahrous. o. ,V tenacisstnui s 1 


I rich 


(imcs 


( 


>sp. trnacissimti. riiheseenl tiac 


.Y tnnu issimu > 

k ()f t 


)sp. frnnrissinitt. 


icscenl hack n 


ic lemma, palca a mins with so 


ic lemma, pa 
'ichonn*s near 


<ai 


e 



>e\. — I. ,S. h’nuassunu suhsp. icnucissunu. I 



H 


a par 


(» 


I 


IC c« lt 



irons c; 


1C 


alh. 
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figure 2. 
Kahcsensis 


Distril Mil ion 



nuip. 


Slipn anlialianftca 



lenarissimu subsp. (enacissuuct (®|* S 


tenacissima suhsp. 


Chromosome number. The base chromosome num- 


1 I icromorphologv. Leal blade w iill distinct. 



)er of Stipa I 


subgrn. 


Macrochloa is a 


(Alxlelkrim & Bensettili, 1988 



I KC 


Iv 


or a 


6 

12 


me 


size 



adaxial ribs, with 


not 



ribs very irreeulai 




(1 1 si i ngmshat)lc. w 



one 


(Vaz(iuez & Devesa, 



, 10, or 1 1. In the hcxaploid fnmdle only, without colorless mesophyll adaxially. 



esot 



W 


ilh non-radmle ehlorenehvma. without 


ease, (he basic chromosome number ol Stipa tena- 
rissima subsp. gahescnsis is 12. thus similar to that adaxial palisade. Pile lamina symmetrical on either 



the midrib. All 



e vascular 


I 


mm 


I 


'■ typical subspecies, but differing from live side' of 
hrornosome number of 11 for A. antiatlanhca. accompanied by selerenehyma. Sclerenehvma not 


>asic c 


and 10 for Portuguese 



garve) indivit 



s 


of S. 


a 


)U no k‘- assoc it 


iated. Addition al so Ierenc liyina in 


tenacissima. The (‘hrornosome base numbers for a emit muons abaxial layer, loming the bundles. A 

■i Ljr h__ 


g(Mins Stipa are .v 


9, 10. 11. or 12 (llilu. 2004; single pair of subsidiary bundles present below I lie 


W atson & Dallwitz, 2003), with sporophylic count? 


99 


iiitati ve 



mis 


[S. I ago sea e 


it 


locmci 


A 



secondary bundles in 

Rb 

srabesensis from Libya and lunisia 


tenacissima 



>sp 


w 



two pairs 


Schultes. Devesa el. al. 1991. S. sibirica ( L.) Lamarck. in S. tenacissima subsp. fenaeissima from Spain. 


Stepanov, 



24 IS. b ram aides (L.) Dcierfler. Outer sheath cells usually smaller than ( 



e lie 


hv 


ma 


St rid & Andersson, 1985], 28 [S. parvijlora Desfnn- 


cel is. 


their walls much thickened. Inner sheath 


taiues, Vazquez 



Df 


‘vcsa. 



36 |putative composed of small cells with conspicuously thickened 


triploids] [S. capensis Thuuberg, Vazquez & Devesa. 

mtative letraploidsj [S. coronafd Thunberg. 
. or 44 IS. bar hat a I) csfoulamcs. 



wans 




xs par 



>ers have 



ck wans 




are 


short. 


Keeder. 1984 


normal l\ 


S S 


than 


3 mm in 


It 


me 



wi 


th c 


in axeraee 


Vazquez & T Devesa. 1996] (with LI most often). length of 1.5 mm 


r n 



e 



ler 



.uneter yarn 


ies 1 1 


■(ini 


66 [putative hexaploids 

arov & Petrova, 



e 


pilosa 



artinovsky. about 5-15 pm. with an average of about 12 Jim. The 




and 96 | putative 


oelo 



s 



gigantca 


Link. Vazquez 



Dt 


cl 


libers also lend to be curved and twisted. 

Most nl Strudel's infrageneric laxa and all in Stipa 



the chromosomes are snn 



to medium 


are uuranked, but these were assig 



U“*J i o 

o/o—Io 


Due 


sized; nucleoli are reported to disappear before by Pfeiffer 
metaphase (Llilu. 2004; Watson & Dallwitz. 2003). difficult interpretation of Stem 


ned sectional rank 


v to th< 



s 




The c hronitisoma I d i versi t v i n 

m 

speciation enhanced by various 1 

and aneuploidy (llilu, 2004). 



\s and PTdffeLs 
represents mfragcncnc ranks. Vazquez and Devesa (1996: 21) 


e v e I s ( 


>f 


Cll 



oidv 


invalidly combine 
(nom. super(L). 



r rochloa as section of Stipa 
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kn m mi-: Sm n> \\i> Si issri-icn-.s ok Ksi’ahto C in ass (.Sr//n 
sum M u.noau.o i) 


h 


S 


ll'il 



u 


annuls nr. ran* \. liming a slight \ liars 
r upper lim'd (scabrous): pa leas 
ir irons or | m 1 1 it "sc'c'ii l throughout.2 


suruirr m 





2a 
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eas 


11 


a irons ni 


nr hi nnrs: ;iu 


\m 1 h a i lorsa 
0(1 


me n 


) i (-}>o) mn \Shfnt letiacts- 


s ana mi >s|i. ietutassinm 


21 



aicas pxmcsrrnt throughout; awns { In—) 58— 

(81-88) min . . Stifnt lenanssi run sulisp. gahesetisis 


). 



Shea 
1 hroijghoul 


dislall\ 



leseenl: paleas i 


m 


>r si *t 1 


ShfHf antuiduntica 


1. Slipa lenacissima I 


.or hug 


ex I... (lent. M. I: 0 . 


* 0 C Ong e\ 


) 


1755. \fo< rorhloa (enaeissima 
K u n 11 1 . I {e \ i s. Graft!* 1: 58. 1829* Lasiagnm / is 

(mmmirna (Lori ling r\ L.) Trillins lUipreeliL 


Spec. dram. Slirp. I: 91. 1812. H I 


117 - 


s 


a 



ispamae rotinms saimiosis 



* m 


Mill 


aiu 


W • I ) 


lauli. Pm.5...( Jusn lust. 2 p. 220' Loefhng s.n 


i a ■ 



>e. designated |»\ \ az(|uez el 


\ IK 


Janl. Hot. Madrid 52 (2) 


(> 
o 


o — 

< )•). 


I oh:,: i.iw 



. i 


) 


la. Slipa lenacissima subsp. lenacissima. 


Slipa lidilnnr Moraldo. Kaltaelli X Kirern. Lannoiirn 

“betvv. Keliliia & 


80. 1080. HPE: 


r ■ T 


t ■ 


nn isia 


, ■) 


aouaiia. 

C. Uu'ten. sm. 


m 



(> 


12 Apr. 1086." 1 /. Raffaelli S 

I 4 r 

ot\pe. M 5010/2 not seen: isoh 


I *1 

A t 


a si ia 


site* 



s a 


J 


in »us 


( 1 (K 

1 S'- 


or. rare 


b, b 


i \ in g 


arsh snrlaee 




1 811 e replaeei 


>\ 


e ii])))e! mini (seal irons I: 
a pair ol Irieliome lulls, liasal 


ha 


ives 2 


(an long. upper leaves 


> 


e 


ong. l ax 


ade linear, narrow, strict, eomolule. abnxia 



g. t 



iron 


ind i 


idiixiiili\ pubescent. (0.011.8—1 .o(2 



nun waits 



eeolale or smut 


nreseenee runlraetiM I. [ianieuiale. lan- 

ied, 5()— K) (an long, nol 


h 


i / i 


( IC( 



(HIS. \\ 



s ] 11 k e I < 1 1 


< a s. 



gl lime 


2>\ /(. > 



sp; 

ooi •> - el 


e sm 

15 to 30 branehlels and K) to 80 

male. Glume 


71. Sll 


a 111 a 


upper 


o )2 I - 2 o (5 I ) nnn. lower 


< r 


time (21)21 



t r 


anions, entire, with pubescent \ems; 


h 


annuls lanceolate, (< .0)0.2 



.2( 12.2) mm. Ini>es 


( 1 . 



0 - 2 . 2 ( 8 .5) mm. pubescent 


emma awns 


Hluslmfion 


r 1 i 


ab. 80 in Desionlaines 



08): 


inure 8 


> 



ae 11 1 am 


10 


ren. 


1989 : 81 


Chromosome number. 


Sjrorophytie 7| 12 (Abdelk 


nm x 


K Hi 


mse 



088, Algeria). |sporo|.)liylie| 21 


(Labadie. 1001. Algeria). [spornphytic 
& Gueiros, 1000. Portugal). 



H i \ 


eriiam : es 


Distribution. ecology „ and ph ytogeogntph i. 


leimn 


P 


enmsuUi ant 



rrn 


\r 


rieii. norlh o 



iimmi am 


Algeria. 10—800 m. 


ivaehing 1000 m in 



1 


xsiuir 


grass lands am 


Ilea ill 


in wt 


omen > 


(I l il HUM 


carbonate soils (calcareous, dolomites, margo-ea 

t 

(ams soils, loiims and gypsiferous loams). Bmelmiali( i 


»ells: and mlra-Medilei l iimum. stnui-iirit 



Mnliterrauean. dr\ 



emu i 


-M 


emu 


e<11leiTilueiiii. semi-anu 



nieso-Mediterranean, am I 
(sense IJivas-Marlmez el id.. 1090 ). 


ur\ meso-Met 



‘rnuK mii 


Selet'led sjuu imens exatm/iet I. El 801*17 SPAIN. Alba- 


eele: Iwimdts Eerro (liinar. Ixireru 
Aliranle: PenianLi. P 
Piuos< L 



- 18 




- i t 


".72): 


s.n. 

a nan in. renva iviiirh. Sol a tins s.n. { 

Cummins s.n. (,\mi-67(W): 

Ctthlhms s.n. ( \I)[P* 18 I I: \ 1 1leiia. Lahezo de Jorda 



lisenia. 


\hnisn sm. ( \HI 1-85 16): S ' 1 del Maigmn. I)t > In Torre s.te 

* 

( \ 11 l> -1 1512): Mira, Sierra de I Serum, Sulrr ri ul. s.ti. ( A I! 11 - 
I 08 I 5 I ): Hrnissn. Ihtrher s.n, (A l>l b ( )(> 70 ): Errvillrnlr. I .a 
luuganla. I ten In s.n. I A III 1-850 1 1 : Pet re r. Juan A 1 Cnsfohul 


s.n. I \ 1111 -1 (X > 221 : 


uilr. (lasti 


n (C 


Simla Miirbiira 


Cannulas tt' Cre.ip§t sm. ( A HI 1-52 188): Onlmrln. Delit'sa de 
(.iimpoamei. tSmimm et ul. sm. (A ISM-17502): Mnmwai. 

SiCM iii del lieelot. \ururro rt ul. sm. { VI> I 1-50080). Almrria: 
Sim Jose. Cabo de (ulUl. (uxlinu sm. ( \ 1 S 11 - I 1 8 ) 2 ): I'erium 
Pei e/. (,erro Ja\ (m. t Sanz buhregus s.n. (MAP -1 11 021): \ eh 1 / 
Puhio, Curnu Cea sm. (Ml IP I050i ). Balearic Islands: 
I la/a. (at i i;il lvo>iiri to Calii bunclid. Coni tjinr sm. (MA- 
o22.S): Ibiza. Lap Minim el. !\u<ts Murlftir:. Cost a A' Regiteiru 

I. near I biza. h. ! } niun sm. 
(M A -1 58280). Lmaloba: near Pm "go. liorja sm. (VI \ p- 
(I lot); Prirgu. Hut-fa s.n, ( M A P- ] 02. >, I). Liiiidalajara: 
.oranea de I5ij 11 fiii. F. Hellof. Curhu/lnl X Hun sm. (M\- 

onlu\ii, F. Hrllnl. Curhullul A* Run sm. (M\- 


sm. (M \-122 185): Kspariiil i 



( b i 


10808/)). [Mild rid: \ r/u 11 u < */. elosi 
Run A* Conzalez sm. 


to 



igo!a poo 


I allr. 



I 17817): Vi 


f 11 



1 nr 



I). Rehnonte sm. (M \P-I 10881): Latnpo lb mb I). Relmnnte 
M \ P -1200 I! 


sm. in \r- i 7ou n) i: i ta'ieiagmia 

MAt-120581). Malaga: Sierra de Ye 
Liiliiillns, Taiureru A' 1 aides 
Aguilas. Sierra dr L * x: . l *- ' J --' l} 



— - f 
i * i 


1 . (tulun d<> I lent sm. 
tM, as. SieiTil (l(‘ los 

MAP). Murcia: 
ii ruente <j( v l Puhre. Fernandez sm. 
(M \l , -05815): I*.I Larmoh. I Iraruz sm. (Ml 15-5 180): S ' 1 del 
Mol i no. Lalasparra. b dez./b dez.-Delgadu sm. (Ml 8-5015); 
Pro. del Pu/.o, S‘ dr Kirolr, Ohnu A' llurladn sm. (Ml l>- 
1000); S ' 1 del ISiino, horlima. 1 learaz sm. 

Camion. Ab: 



ii. 


1 h 


8-721 I ): S a del 
am: sm. (Ml 8- * diO): Sierii! dt* 
1 learaz s.n. (\ll 8-85 1 11. Tarragona: 
ons. Aim 1 ! mi ue M;ir, l\u\tinl IHT2U (M A P-105008). 

I oledo: ()r afiii. Am >\ii del (ioi ia 


\ I K 

t 


ini I Ui 


\hi 


mu lii 



e 


\ ill lc\. 


I mala. Tnnrim 


A' Sanclwz-Mufa sm. (MAI 



.521): Mora. * 0 urmadi 


< * 


godor river lulls. S. Lanrgn sm. iM \p-l 10880). POIH’I - 


LAI.. Alirarve: 





eira. uarmrai da (/laJlnura, F. Fauncro 

: larmeal da Lralhrim. Mukik^titsUz et at 6048 



(20) Iw — O i (88) nun; palea it .0)8.5—9.()( 12. /) nun. 60-18 

glabrous (Fig. Id), or pari ini I \ pubeseenl id the apex 
(rig. I e). or sparseb pubese(ml adaxiallv. 



1 L 



torlrl. rtuni lo 


5 ibenm 



(M A); l.oule. mad In San liras d< 
das Meices. 1 lalnlu-Heliz A' J , I. Guerra 1 58 /8 
tableland betvv. Sagres A S \ irente. Puutiertf /)/>/7 (M \ 

t ‘ i f 

Malafo-Rehz A’ Iriiefeu SRI t (VIA): Lnubs mad in Oarranen 
do Velho. Ohio de \giui Ion. Lalnava (ionla. Malain-RcHz A’ 

( r i 

(fUerrn 1.5186 (M \): between Lagos A\ila do l>i>po. buz 

iiefi. 


>eacn. Mtdala-lieliz 8167 (M\): Monl< 
Segura Zuhtzarrela sm. 


' i * * 


It h 




Liengo 

\-05725(8; Monte (!h-rigo. /. 
\oguetra 1081 1 ((5)1): bouh* road lo liiirraneo do \elho, 
o de Agiui toj). (.alleyit (/orda. 1 lalalo-Hehz A* Guerra 
18186 { M \ chill ill mix e (ail ieea (ion la ftf I .on le. Maiatu-Ht'Hz 
A (merra IS()5I (VIA): Lerro da Zona, 1 lalalu-Heliz A' 
(suerra lo<7I (MA): (Jape S \ ieenle, ,/. b. Guimaraes sm. 
((5)1); P)ii(Itms. bvrnuntlt's el ui. oil8 ((5)1): lioim. J. b. 
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Guimumes s.n. (COI). AFRICA. ALGERIA. Oran: Oran. 
Djcbcl Santo plain* 0. Dehe/iux sou (G-8473/5); Djehel 
Santo. J. A. BaUandier &: L Trabut s.n. (G-8473/6), 15 
Bourgeon s.n, (G-81o3/12); Mors cl Kebir. Pilot'd s.n. (G- 
8 178/2 1); Santa Cruz, H. Romienx 1086 (G [2]): Arzew. Rove 

s.n. (0*8473/1§ & G-8478/83): Count r\ of Oran. G. L. 

* + 

Duranda I til (G [3]); Ain-el-Turk plain. near Oran. B. 
Bulansa 286 (G [3J): Tlemren. lianird s.n. ((3-8 la 3/28): 
Point e Canaslcl. 15 km K Oran, D. A. & S. J. Sutton 


2H0 


> 

t 



A* Alders: Wilava M'Sila, Saharian Allas. 2* k 

ii_.. » 


m 



la. I). PodJeeh 3719 6 


(G); 


S\\ Bou Saada on the road to i/j< 

t-El-Had, I). L. Trabul s.n. (MA-5228); 10 km 
S\\ Djclfa, Doris 53315 (RING). Constantine: Batna, 

* vi 

Gonslantinc >outh. Thiehauli I titi / ((/ (2]): Ain Bcida, Gtmd 

MOBOCCO. Rif: Near Xaucn. Font 



s.n. ((7-8473/2 
Quer 22 ((7 X MA); Ech Gliaoun, \I. Gandoger s.n. (G- 
8173/13): Tctuan. Djjehrl Dcrsa. G. J. Pilot'd III 
Z |); Tctuan. Bah Taza. hdl helorc Adcldal. \va\ to lama 
M. 1. Mateos & J. M. Montserrat JMM5528/3 (RNG); 
ALIIorcima, El-Yebha. ,/. 47. Montserrat & B. \ aides. $953/ 

94 (RNG): Kert Gaur, 80 km SW Nador. 4 km from A in 

Zorali on the road from Saka. A. Aeehal et at. OPIDI\ 1/ 
875 (RNG). High Atlas: 111 km N front Errat India (ksar- 

of Tizi-n- 

' _ ' /_/t A* I". Watson 9238 (MA & BAG). 


es-Soiik) a Ions road B2 I to Mideli. a lew km soi 





airnemt. Jury. At; 

Orient Tableland: ()u|da, Beni Snassen mountains, aucr 

Mateos & \ aides B\ 593/93 tllNG) 





ora u. txitajisKi. 

Dehdou. Oujda. \\ ilckzek el al. 179 { G), ILNISIA. Kelibia: 
Between Kelibia and El-I laouaria. Raffaelli & Ricceri 


s. n. 


1 h. Stipa tenaeissiina suhsp. gahesensi 



or 


ab 


o. 


Raffaelli & Ricceri) Baireria. 1). Rivera, Alearaz 


X 01 


ton. c 



. <4 slab nov. Basin unit: 



nabasensis M ora h h 


> 


lea 44: 78. 



r 11 


> 



> 

U 
) 



4 * 

J * 


aelli H Ricceri. Candol- 
Tunisia “Pseiuloste PP e 


aux environs de Gabes* 16 Apr. 1986. Raj 



<0: C. Ricceri s.n. (hololype, El 3016/1 not seen 


isol ype 



i N Ricceri. Can do I lea 44: 80. 


umsia 




Stifia kralijtt Mora Ido. Raihu 

1089. S\ n. nov. T4 BIT 

■ 

Slav (4 Eaid. pentes < 

16 Apr. 1986/Ml Ri 
El 3016/3 not seen: isotype, 14). 

Sheaths glabrous or scabrous; ligule replaced by 
a pair of trie home lulls. 2—4 cm long on the basal 
leaves. 1—2 cm long on the upper leaves. Leaf blade 
linear, narrow, frequently strict., convolute, abaxially 

pubescent. (0.4) 1.3— 1.5(2.4) 

ide. Inflorescence emit rat* Led, paniculate, 
broad I v lanceolate, 30—10 cm long, not deciduous, 
with 10 to 25 branch Ids and 30 to 60 spikelets, 

spat Inhale, spikelet-bearing axes persistent, pubes- 



matirons am 




mm 


cent, with I to 7 spikelets each. Glumes 2. 


i 


qual 


upper glume (19)23-20(30) mm, lower glume (20-) 
25—291-33) mm. glabrous, entire to 2-cleft (tn its 


upper part), with pubescent veins: lemmas lanceolate. 

(7.4)8.8—9.8(12.4) mm, lobes (0.8)1.6—2.2(3.0) mm: 
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(FI) (ll>); Pampanini 3268 (FI) (lb); Pampanini 3410 (FI) 
(lb); Pampanini 3017 (hi) (lb); Pampanini 575 (FI) (lb): 
Pampanuu 2318 (FI) (lb): Pampanini 175 (FI) lib): Pan 
< MV-5220) (la): Paunero (MA-I3705F MV-187950) (la): 
PinedaSalinas X- Ruiz ( M U B-3020 I) (la); Pilanl ((7-8473/ 

21, (7-8473/2(j, (08473/24) (la); Pitard (MA) 

((7-284 1 10) (la); Padleeh (G-36Q086) (2). 

Raj/uelh X Rteeen (FI) (la); Rajjaeth X ’ Rieren 
Raynal 18820 (IVIA h-105008): Rims Martinez. 


Padleeh 



. Costa ^ 

Regueiro (V1A-122I83) (la); Rivera { MAF-13 11 16) (la): 
Robledo it’ Sanrhez (Ml B) (lb); Robledo (Ml B-15838) (la): 
Rodriguez (MUB-12 
Sdnehez- Mala it 



a); Romieux ((J4J473/10) (la 
\ararro ( VI V F- 1 3 1051) (la): , 


Inihregas (M \ F - 1 





) 


5aaz 

(la); Segura Zuhizarrrla (VIA - 
05 1 356) (la); Selma (MIB-I0255) (la); Solanos (AB1F 
3872) (la); Soler X Suler (ABII-16759J ( la); Soler. Martinez 
& Soler (ABII-1 5851) (la): & A. Xz S. ./. Sullan 28 

i). 

Palur-era it’ l aides ( MAI* -125 100) ( la); Thiebaulf (G-8173/ 
8. (08 I i 3/20} (la): Tralmt (M V-5228) (la). 

I a lie, Ruiz it’ Gonzalez I MAF-1 17817} ( la): 1 ieedo \ A B 
8364)(la 












